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0.1 H]*l 20#^%, ^-71 JKb* #^1^1^ ^ 0.1 vfl^l 20^%, 

^ S^r ^^-ofl tflSfl ^}^$] x}°)7} 0.4A ol^-oi o.Ol tfl^l 30^% 

5J^r ^^-S. §fe ^j-g- <g^> w G ># ^ ^ o]m ^ ti ]*V H 0 V<i^ 

SJ-, JL^lS)-, JHflSS^ ^Aflofl -^-§-*H ^eflwl^ W-^^r, # 
£ 2 
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^■4=- -g-^- ^ oj-g. ^-ti]^ wj-<i^ {Metal cathode and indirectly heated 

cathode assembly having the same} 

£ la^r #2fl ^ Pt 5 Ba7> -g-*fl^ ^Efl-i- l-ftq-ifl^- Af^o]^ 

£ Idtt f^efl ^ ^1^1^ ^¥-o\)*] BaS] 3K>-g- M-b^tt a>*1o}^ , 

£ lc^r ^Efl <^1^B] Ba #^*rf^l ^-Hfll- SAltb 7fl 

£ 3a ^ £ 3b^ ^ 4€: -a-^-ir ^ltr ^-^F^l^ 

<6> ^^>H1 ^ ^ofl ^;tr ^-^-SAi, ^.Cf ^I^t]]^ cfl^J}-, # 
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<7> ^Hfl y o v # M€(ND* ^^s. a>}Ji ^(Si), 

^1l#(Mg) ^ M*fl5>| ^ f-n-Al^l 71^1] (base metal) $H ^£--2. 

S. *Kr ° s ^>elS^- ^ T|R>^f\ a>^*>7fl^ (Ba, Sr, Ca)C0 3 S 



a » ->- 



(Ba, Sr)C0 3 S <y ^<ao £ H E ] ^Vs}-#S ^ 



^wltb ^ '^1- ^ *H*-£)Si=h ^tHHwork 

function)7|- #*}*\ ^ £5. ( 700-800 °C WH A}-g-^- ^ ^°1 # 

^, ^>^#^^<fl ^r^7> £M Wei ^^H* « 0 >#srl-7l o^-g- ^nV 

W>£^11 ol JL &7] 3.7] nfl^^l ^o]^ ^-g- 

(Joule)^ X}7]7}<£3. ^flS7} #^S)7ll4 -8--8-SH #q-o] IS^T^, # 

< 8 > £^1;, ^>5(-# 7fl^7l ^Jl ^7l 7fl el] tfl^ 3 *M °1 ^-0_^S o] 

B]^ E}o]^ ^.Hl^j- ^o. g-oj-Xl Til ^Cf. <^1» §<H, 

^3 3711 ^# ^>M-^ ^Sl^S. #*11 ^17> JL^-M-Tfl ^tf. 

<9> oleitt ^# -g-^ #^1 JI^ ^ S-^-tt 

<10> 1-<H , ?3rHf^- ^A>^ol^(LaB 6 )ofl 7l^tt #^8: ole^ ^.^^ o}^ 

711 *3 ^-^-S.^ a>^-§ -g-^-oll Hl^H 7 o V £7} Cl ^ ^7>w o V#^-^^ £i=. 

°^3l^ glfecfl, ajA>jiel-ois. si i0A/crf 
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<n> p]^- ^ 4 137476s <^1B1 ^ 7>^# *ll 71^-71 We" 

Bfojc^ *1o]e|s1 ti}cKbody) A >°H1 «flBl*H(barrier)^-i- ^^^1^1 7lH 

£ 7fl^£lJl 5a_Ouh ^^o] ^TlM- ^7>7> Hl^ ^-^1 ^o] &Cf. 

$Hr3l, JL-^SLS- 9in *lB]-7fl^=?> ¥^ #ff-7> ^717)4, *1 

^7> ^rS. 91^-. ^l^tfl, oj-s.*] USSR 1975520*11^ 



13 



SL3. ^4lAl7lJL, 2^*} ^#^1^» ^7>^ 7j 7} 



$1*H ^"ir 3 7>*>^ «j-^ol 7flAl£]<>| ^6.1+, ^^i7> 1200 °C J7 

£r°l°H ^71 <£^i& W><4 ^ol W Hl-^^o)! ^B] ^ , ^3 ^ 

<13> ^>7>, ^Sj-l- ifl*fl 71 ^o> ^ oflo]^ jjj-^Al ^ ^JE o^o} 

# 1^.3. ^5.3., #sfl^l ^ -g-^-^r -S-^£7> 1100 ~ 1200°Col Jl o\) o] $ a] 
1300 °C ZL ol^-o) f£f *>^.^ tftf^ tf£r 71^1 Til ^t|-. 

oleitb ^sj. 75}b\ Q9l°] € ^^?> owe* A>^-^cfji s>c!b1- 
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£ ^ Gl ^^l ?\A #3 3*3^31 jL^fl A^-i- §>°.S 

[^°1 °1^^> *Rr 7l#^j ozj-^l] 
<14> °) *\1= ?\^ 7 4 4^ #?1 *fl^^>7l 

^sflwl^ J±e}-^, ^ oj-g.^ ^ oi^ ^^ £7 ]. ^j, £7} 

<15> Jg. #^o] o)^jlx} is}^ ^ AA 2 ^ ^ -g-^-# ^tiltV -g- 



<16> ^-71 7}^*\ ^^Wr ^#*M flSH 0.1 tfl*l 20#^%, #71 W># 

^ ^-#-ir #^1*1 9Xtt 0.1 ^*1 20^%, ^ SE^ #^#^1 tflSfl ^7} 

w>^^ ^ol7> 0.4A ^#^1 ^-^r#^ 0.01 tfl^l 30f^% ^ uM^sl wfl^- ^ ^e}-^ 

Mo, Hf, Zr ^ Th-°S ol^^^l n-f-^IH ol#o] ^oj u^a^l-cl-. 

<18> M- ^x$6\] 4s. ^ ^ofl ojol^, #7l 5E^r tfl^fl ^^>tiV^^ x} 

°l7> 0.4 A °l#o] ^#^^r Ca, Sr ^ CeAS ol^o]^l ZL#ojjA] ^ o]#o] 

tifej-^^ji, #71 f- Ce^ Ir^ ^ , o] 7$°- # 
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<i9> t£x$6\] rtj-s. ^ -g-^ofl SX°]^, ^ ^ #7l H^r 

51 ^Mlfe 500 A 30000 A ^1 53 °1 «V^^>4. 

<21> o]t\ i^^ofl O]-^- ^ -g-^" ^ ZL ^1*>711 ^^Jl*} ffrt}- . 

<22> »*^-<g^^ ^r°-5. ol^^l 2^^-^-Tjl ^ ^^rS 

1- ^Al7)7l #7] 2^^1 y>#^ ^* <T" 31^= ^-##^2f ^ 

^-§: 3 7>*H 4^1^-1- emitter)^, °l-g-*Kr ^ -§-^M" ^l^RrHl 

<23> £ la, £ lb ^ H lc^ Pt-Ba ^^1^ u1l7>u|#^ &°]*\ A #?1HH 

<24> ^S>711 Pt o]^o]^l ^ o. <^^ 7 > 5.3eVS nfl-f ^o.^-, <^7H1 

Ba7> ^7}s\^ <H^7} 2.2eV3. A>-g-o] 7>^^>tq-. c^tII Ba^ 3 

7H1 5)^1 ^^7> ^51^ 5l^ ^ ^-^Hf^l Pt-Ba S^ofl Ba 

(monoatomic layer)°l <g#3<H «lthr* Shii^M nfl^-o] ^ _o S <£3^ 
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<25> o]ofl ttfe). p t -Ba ^7\)2) ^l7>q#* cf^-nf 3^^]5. 1- 

<26> afll^Tl]^ £ la^l ^ ^-r-°fl 91^ Pt 5 Ba7> £-*flsl^ ^^o] 

4. Ba^l 16.66#%% ^lsr>^l Pt-Ba thg-TlHH Bafe Pt 5 Ba 

(intermetallic compound) ^7fl*M , ^ ^^°\] £-*fl£H Ba 

<27> ^]2^:^1^ 5. lb<>fl w>s|-. A o v 7l £-*fl^ Ba ^7}7> °fMEl (emitter) S. 

<28> *)l3#7ll^ £ lc°fl ^©1, <*IM^ S^^] ^1^^ Ba #-&7r# 0 l H^s) 

<29> 37>^1 #7)1 -I- 71^1 Tfl ^ ^ °fl D l ^ ^^7> Sh^^M 

<30> n&IM- #7l v}Q Pt-Ba^S 2^741 f^^-S ^^Ur 

y o V # #2fl^ ^-^1 *1§H ^7>« 6 >#^ol -f^^, §4? -§-^ ^ 

■£;5L7} 1200 °C ^5L^ Jl^oj^s. ^1 &| ^ ^ ¥-£#-ff ^ #3 ^-^7> ^*>JL, 

oflnlB^ 3±5Li5}7]) <Q°]^ ^^<H1 ^11- ^.olTll ^Cf. 

<31> OH] £ ^7>#^ #71 ^7>«j-# pfl^q^ £tfl S ^f^S 7]$= ^-g- 

7l-/^7> ^-2:1- #$-*)?]7} ^|^fl P t S^r PdQ ^7>a];^ol ^o] Ca, Sr , Ce ^-S] ^ 
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# ^7>*>Jl f Ba^ SK>^r Mo, Hf, Zr, Th f-S} SH^^NUmobi 1 izer)# ^ 

<32> .g. ^7>-i-^- °\] v) 2] S^ofl Pt 5Efe ^^^7]- €■ Ir 

Stt Os-Ru f-^-ir a^S^fos^ #±*\7}5L, ±3, ^4=- ^ 

<33> iH^s] ^ -g-^ 0.1 vfl^l 20 ^-^o] 

0.1f^% nl^Vol^ *Aj^.g.o] ol^fl 20 

^3)-^ <8 ingot *fl-f ^7>*M ofl^Ei ^EflS. ^1125^ ?H 
™^ °W3}, ^^> y o v #^^°l ^ Pt2Ba^- ^ 3W#* -g-^-S^^l 

0.1 20^^%!- i^-W. ##^3; £o] t pt-Ba ^-TlHH Ba^r Pt 5 Ba 

^7l £-sfl£ Ba^ °1] *1 a^^-S *]^*} BB>2.7]1 ^s)<H d >^> ^3 

<35> ^-A> 2^ ^#^|<3} 0.1^^% ^nVol^ 3^4^ o] 

9X^. 
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<36> #7] Hl-l-S] J^g- ^ ^r#^£: Mo, Hf, Zr ^ ThAS °1^<H^ 

<37> a- ^-^51 =4* -g-^ SE^ ^e]-#^ *W7> 0.4 A ol^vo] ^ 

f 

0.01 ifl*| 30^^%!- ifj-^t}. 
<38> Hth^fe ££^ uVS^I^l ^^°fl efl'iCFermi level) 3)- ^tfl^ 

^#51^ 3°1 <H^i=Rr 3* ^l^-i, « 0 >#o] ^ 

^1 ^^^tq-(^cf)^ ^ £1*1 *Vt}. o-|sq- HltfljL, £3 3 X^l 

M*l ^^1^ -8-°l*WI ^4. s^r ^-g- 

A 3£)^ ^^>tifl<iofl ^fV ^ (distort ion)°l ^7l 

<39> ^-71 wij^ ^l-l&^S) ^H^r 0.4A ol^o] -^^^ 0.01 

^l^l^ ^7> JL^71- ^H^H U^r^ ^s^} 7^ ^711 51^, ^-^o] 30^^% 
1- SL*}2\ 71 £ 7l^7> £|^r 1^2} B}^o) <S^7> #7> 

<40> -Al-71 ^^tI^I Cfl^fl €^>a>^Sl ^]-ol 7 > 0.4A °1^ ^"71 

<a-g-^r €^^^1 ^Ht ^sHr #^#^^1^ *Ht!:&ol A>-g-^ ^ Sl^-M-, Ca, Sr 
^ CeS ol s^^] ^f-ofl^ A]ifl5l ol^voi ^o] tiV^ is} jl , Ce^l Ir*r ^ 

^■^H Ir 5 Ce ^BflS ^7}£l^r ?}°1 w>^-3]^. 
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<«> #7l 37}*) ^f#*Hl M-^x]^^ «n^- * ^-g- ^ §>uj- o] # 9-4-1- 3 

<42> M-o> 7 >, #71 4€ ol^-^l^l #4* -g-^- 3H1 ^ ^ej-^cf Hf-^ 



\_L in — i th is 



7> ^ cl^^^l ^jfl^ SEtt *l$*rS #4^1 

°J^7> Dl Sl^dl, ol^ <U^7 r ^ 7]^1^^^ ^ ^^j* S| 

^^1-71 31*11 °l^rS)-^ ionized donor )7> ^-fi-*>7fl s|ZL o^] o}^ ^ 7 j. 

€ ^^7} ^o] ^.#51 Ol j^b} 0J^7> #4iS>7fl 51 71 ^^ojcf. 

<44> #71 JEfe ^el-^4 H^7r ^ ol^# Hlfe .SL^-g-M^- tJ" 

^-ci w>^^>ji, #71 -g-^- 31 011 s^fe °lel# .SLtS-M-fc- ^ 

#^l7l^r °1 si $ .^-g-f-Efl^- ^-f , ifMlirSl 

1 ifl^l io^^%°l ?A°] «HM , ^-eii^-^1 f-^°l ^l^l^ ^-biI-b 1 ^ 

7>Sl jL^r 7] Si $j^r ^l^^l tJ-%=°l 10^^=%» Jl^ 

7> #^*Hr €-*H3°l °acf. 

<45> #7l Oj^-g- cri- ^.i^-^Bfl-^ ^ S*g§^ ^Mlfe- 500 A 30000 A 91 7 A°] 

vl^Qzl), c-l^r ti}^*>7ll^ 1000 A ^11 ^1 10000 A ^1 w>^-^^>cl-. °1 ^31^1^1 

^ #7r##^^r *i*M?l*l &J^*1 S^H^S -a-^-Sl #d^lzj ^ o}^ 



<46> o] <5H A-] i=. , M. M^ofl 14^- ^ -g-^-o^ ^yJ-H^ o)l§ E.^ #4*1 
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<47> Pt, Ba, «>#^ ^-i: #31*1*1 *r 9lxr ^"^#^^1 Mo, Hf, Zr ^ Th 

$ €4i ^ Ca, Sr, Ce ^ Ir-Ce ^ *1 o}£i S ofl . p t <4 Ba^ -§- 

«H, Ba^r ^^ v ^>7l ^-ofl tf"8-€ f-^iLi} 1 10%» 3 Ba^ 

^^-i- ^-s}^ tt4. °}°]*], ifl-?-* ^ ^-Efls -fMtb ^ Ar 7^3]- £ 

7] # ^tB}. ^-fl ^-g-, Of^S^l fj"-^ A]^> iflofl ^-7] 

47>*1 ^-^r-g- -g-sflAl^lcf. p t <4 Ba^ ^*}7} ^o] uf-o.^ o]s. ^o_ s ol^o^ ^. 
^t!- ^7] 0^4. a)-^, ^1-71 -g-*fl 4^ ^ ^-Jl^^* ^3 aV^- ^Al^j-Tg 

<48> oj^A^ , ^7>4^ ^ ^ofl ^ tH*^ ^ iExr ^ -g-q- # 

<49> ^S<H1^ *HSt!- ^7l tfofl ^ #3]-^ <>l-g-£H o^-g- 5£ 

^ -2-^-§— ^g-^ s*g*H l^^l ^# -g-^-^- ^^Jl, ^7>4o| _g_ 

<50> ^. ^-^d] tcj.s. ^7>^ ^ -g-q-^- 3]<g^ -g-^^H A>-g-^ ^ £ olc^ £ 

<5i> ^, £ 3a* ^-S^, ^-71 ^lStb 4^^o.^ ol ^-^o) ^ ,g_ 



(31)£- §l^Ei(34)7> ifl#^ ^^01^.(35)^ ^tLofl -g-^H U^H <l^i 



^"(31) ^ofl ols]^- £ ^ ^.i^-^f-Bfl^ ^ S^^(32)o] ^ ^-^ oj 
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^(33)^ ^o]e](34)7> ifl^ ^HH«-(35)^ -g-3*H «j-<g^ 0.^3.^ 

<53> <^A]c4| 1> 

<54> ojjte tgEflo} Pt 3 . 65g) Ba 0 .32g, Mo 0.28g ^ Ca 0.04g^g- ^ 

cf. o]^^ oj-^s. vfl-as. ^ -a-^l«V ^ Ar ^.o^^ cf-g- ; 

o>^S^l Sl7>3M Pt) Ba, Mo ^ Ca^-^-i- -g-*lH 7]ZL 47>^ ^-^^ ^sj-7f 



^ ^Hl^S^ ^<a^ol ^sj^is. *}<%jl 7 s^^m^s. pt 85.7f^%, Ba 7.0^ 
Mo 6.6f^% * Ca 0.7#^%S 0]^^^] 4^ ^g-o. ^^icgc^ 

<56> <-^Al^] 2> 

<57> Pt 3.67g, Ba 0.32g, Hf 0.12g ^ Ir 5 Ce 0.43g# ^\}S]t}jL^ ^7] ^ 

*H 1^1- ^^^1 ^ *HS*H ^3-^-3. Pt 81.0#^%, Ba 

6.9f^%, Hf 2.6f^% ^ Ir 5 Ce 9.5^%S. 0)^-0]^ 4°] ^g-^ ^Ss>^q-. 

<58> oj^Tll 4^ ^o.S °J=o^ ^-4=- ^-§- £ 3a ^1 wj-<g 
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<59> <^X|ofl 3> 

<60> #7l ^Hl afl^ 4^f^lS o] s-ol^l ^ ^ <^ofl ^ ^a}-*^ o] 

-g-*H ^7} 3000A^] ia^#-i- $-33: ^, ^ ^ 

1,000°C i-fl^HH ^^sll- *H -S- -§-^ ^^4. 

<6i> o] % 711 5L 3b ^1 £ a] ^ #<g^ -g-^p-S^l #j=Lo|] -§- 

<62> <^A]ofl 4> 

<63> s£ 7 ] ^aHI lcflA^ ^l^fV ^.f-o^ ^ ^ ^ofl ^ ^av^^r o] 

-g-«M ^-^7> lOOOA^lJl ^-31^ ^r^ Q ) 5^%9l SL^-^i]}^ ^ 3.^"tSr ^ 

*v ^, se^ Hi 3-$)7l«HH 9= i,ooo°c tfi£H*l *>oj ^-tgofl nj- 

<64> oj^Tll -5-^ -£ 3b ^1 £Al^ #<gtg #^°fl -g. 

<65> <ti]mofl i> 

<66> nix-], ^JLJg. ^Efl^ p t 7.29g4 Ba 0.64g# o>a.S.^] ifl 



23-16 
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*}<%JL, ^#^^-5. Pt 92.2^% ^ Ba 7.8#^%S ^l^^l 2-^ 4 
<67> oj^Tl] <^o]^l 2^1 ^§-.2-5. ^l^-^^l ^ ^ 3a ^1 u o V< l 

<68> <alia^l 2> 

<69> ulz\ t JIS ^Efl^ Pt 3.64g2l- Ba 0.32g ^ Ca 0.04g* ^S.^] 

ol^A], o}aS vfl^-I- ^ ^-Efls ^ Ar 7}^ ^^^>^4. ^€ °>3. 

So]] ^<y-o. o]7i-s>^ pt, Ba ^ Ca^-^ -§-^a]71ji 37>^1 #^<3] ^S)-7> ^ o]^ 
^lH^- ^>^4. 6 <J:nS-I- #7l -§-*fl 3s) «H^H ^ 

5^^<^1 IM^S^- s>^Jl, 2\^<LS. Pt 91.0f^%, Ba 8.0^% ^ Ca 
1.0^%3. ^l^-^^l 3^ ^a*t-5i^. 

<?o> ol^Tfl <*o^ 3^ ^-^-0.5. °l-f-<H3l -g-^-# £ 3a^l 2*1 £ ^ 

<71> 
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IS. 1] 









1 -a*H i 


Pt-Ba-Mo-Ca 


1135 




Pt-Ba-Hf-Ir 5 Ce 


1120 


^UH 3 


Pt-Ba-Mo-Ca + lr3.^%- 


1080 


^Alofl 4 


Pt-Ba-Hf-Ir 5 Ce + Os-Rufhg-^lJ^ 


1085 


Wl 510^1 1 


Pt-Ba 


1220 


til^l 2 


Pt-Ba-Ca 


1185 



^ 5£fe 3^t^S oj^ol^l ^ ^(u]Hofl i iflx] 2) Jin} 50 tfl^l 150 °C ^3E. ^ 

544. 
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1] 



0.1 ^) 20^%, ^7) mV^r #^2] ^ Ol^ 



^ 0.1 vfl^l 



20f^%, ^f-^l cfl*fl *H 7} 0.4A ojAVo] 



H 0.01 
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